I. INTRODUCTION
states can contribute to the spectra,and if both anion statesform a common neutral state,PES can yield anion excitationenergies.
Ifthe neutral states are closein energy, the spectra can become very complicated due to overlapping bands. Low-lying excited anion states can make the interpretation even more complicated. Recently the Johns Hopkins University (JHU) group measured I the photoelectron spectra of MgO-. Their spectra is shown in Fig I. The peaks labeled C, D, and E are consistent with a progressionin the vibrationallevels of the IZ+ state of MgO, while peak B appears to be a hot band associated with vibrationalexcitation in the anion. The peaks at higher electronbinding energy are consistent with the known _-4low-lyingexcited statesof MgO. The originof the peaks labeled A isnot obvious. The peak separations are inconsistentwith vibrationallevels in the IE+ state and it is not possible to attribute both peaks A and B with vibrational excitation of the anion. If one assumes that A is due to an excited state of the anion forming an excited state of the neutral,one would expect to see a peak associated with the formation of the neutral ground state at lower electron binding energy, which is not observed in experiment. In order to aid in the interpretationof this spectra, ab initiocalculationswere carried out on MgO and MgO-. We should note that additional experiments I were carried out at Pacific Northwest National Laboratory and Washington State University (PNNL/WSU). The conditions in the PNNL/WSU experiment were differentfrom those in JHU experiments, and their conclusionsI based on an analysisof the experimental work is in agreement with our analysisbased on the calculationsreported in this manuscript.
II. QUALITATIVE CONSIDERATIONS
The ground state of MgO is known to be IE+ (6cr'Z27r4 These calculations are performed using the Molecule-Sweden 11 program system.
IV. RESULTS AND DISCUSSION
The computed spectroscopic constants are reported in Table I On the basis of these overlaps,it isclear that only fiveof the six possibledetachment processes in the energy range of the JHU experiment willbe detectable. This implies that the peaks labeled "A" in Fig. i can be attributed to detachment from the _/Isate of MgOforming the 31-1 state of MgO even though the formation of the IE+ state at lower electronbinding energy is not observed.
The Franck-Condon factorsand the Franck-Condon factorstimes the sudden overlap terms are reported in Table Ill .To account for the known errorsin our computed results, we shiftthe IE+ up to agree with the experimental EA, and shiftthe I/Iand 31"I states to agree with the known 2,3separations. Using these Franck-Condon factors times the overlaps,we generate a synthetic photoelectron spectra assuming an equal population of v=0, I, and 2, levelsof the the anions, and a relativepopulation of the zZ+ and 21i states of 10 to I. This spectra is shown in Fig. 2 . It is in reasonable agreement with experimental spectra in Fig. 1 . The individual components are shown below the totalspectra. The 2Z+ -rE+ contributionis not spread out enough, for example, peak D is too small and peak E is missing in our simulated spectra.
The 2Z+-3/I simulation suggests that we have too much vibrationalexcitation for the anion, for example, the I-0+2-1 hot band is larger than the 0-0 band. 
